Construction of a starch-inducible homologous expression system to produce cellulolytic enzymes from Acremonium cellulolyticus.
A starch-inducible homologous expression system in Acremonium cellulolyticus was constructed to successfully produce recombinant cellulolytic enzymes. A. cellulolyticus Y-94 produced amylolytic enzymes and cellulolytic enzymes as major proteins in the culture supernatant when grown with soluble starch (SS) and Solka-Flock cellulose (SF), respectively. To isolate a strong starch-inducible promoter, glucoamylase (GlaA), which belongs to glycoside hydrolase family 15, was purified from the SS culture of Y-94, and its gene was identified in the genome sequence. The 1.4-kb promoter and 0.4-kb terminator regions of glaA were amplified by polymerase chain reaction (PCR) and used in the construction of a plasmid that drives the expression of the cellobiohydrolase I (Cel7A) gene from A. cellulolyticus. The resultant expression plasmid, containing pyrF as a selection marker, was randomly integrated into the genome of the A. cellulolyticus Y-94 uracil auxotroph. The prototrophic transformant, Y203, produced recombinant Cel7A as an extracellular protein under control of the glaA promoter in the SS culture. Recombinant and wild-type Cel7A were purified from the SS culture of Y203 and the SF culture of A. cellulolyticus CF-2612, respectively. Both enzymes were found to have the same apparent molecular weight (60 kDa), thermostability (T m 67.0 °C), and optimum pH (pH 4.5), and showed similar catalytic properties for soluble and insoluble substrates. These results suggest that the A. cellulolyticus starch-inducible expression system will be helpful for characterization and improvement of fungal cellulolytic enzymes.